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Abstract 
This study examines the relative profitability of pond aquaculture (polyculture and 
monoculture of silver barb) under BRAC supervision in Trishal Upazila, Mymensingh 
district in Bangladesh. The results of the study showed that polyculture was 
economically more rewarding than monoculture, though both the farming activities were 
profitable. Production function analysis proved that inputs such as fingerlings, fertilizer, 
feed and manure had positive impact on output. Human labor and insecticides were over 
used. The coefficients had expected signs and were found to be very significant. 
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Introduction 
Fishery as one of the major sub-sectors of Bangladesh agriculture has been playing a 
significant role in nutrition, employment, foreign exchange earning, food supply and 
more importantly socioeconomic stability in the rural areas. 
Bangladesh Rural Advancement Committee (BRAC), a reputed non-government 
organization (NGO) working in Bangladesh conducts a number of income generating 
programs. Fish culture, among these programs, is very important one where many 
marginal and/or landless people are involved. The main goal of BRAC fish culture 
program is poverty alleviation through improved nutrition availability and income 
generating activity. BRAC undertook fish culture program in Bangladesh in 1984 and 
selected Trishal Upazila of Mymensingh district in 1989 for launching fish culture 
program. Fish culture under BRAC supervision evolves formation of small groups and 
developing an appropriate credit system. BRAC's field workers list the landless/ 
marginal farmers of the village having land of 0.50 acre or less. After listing, the workers 
start motivation program for the targeted families. Then they prepare a program of 
intensive motivation by forming small groups of 5 members. Usually 40 persons form a 
'samitee' or association. 
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This paper addresses the following aspects of BRAC fish culture program: i. 
estimates the profitability of polyculture and monoculture of silver barb and ii. estimates 
the contribution of key variables to pond fish culture. 
Methods 
Data source 
Four unions of Trishal Upazila namely: Boilor, Dhanikhola, Dharikhantal, and 
Kanihari of Mymensingh district, located around 15 kilometer south of Mymensingh 
district headquarters, were purposively selected for this study. The main reasons of 
selecting this area were: 
" There were some successful private fish seed farmers in the area for supplying fry to 
the fish farmers. 
" This was one of the areas where there was a heavy concentration of commercial pond 
fish culture. 
" BRAC has been conducting a poverty alleviation program in this area by extending 
credit and technological support to the pond fish farmers. 
Data were collected from primary sources. Before collecting data a list of the 
farmers of pond fish culture was collected from BRAC office. Twenty-six stocking 
ponds, thirteen from each of the technologies (polyculture and monoculture), from each 
union were selected using a stratified random sampling technique and thus, total 
number of participating farmers became 104. A sample survey was conducted by using a 
set of pre-designed questionnaire to collect necessary primary data. The study covered 
the whole fishing activities period of one year from January to December'97. 
Analytical technique 
The collected data were analyzed by using enterprise-costing technique and the 
results were presented in the tabular form with the help of simple statistical measures 
like arithmetic mean, percentage and ratio. Cobb-Douglas production function model 
was also employed to estimate the contribution of key factors. 
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The general Cobb-Douglas production function model takes the following form: 
Y = AX1b1X2b2---X6b6orlogY =log A+ b1 logX1+ b2 logX2 + --- +b6logX6 
Where, 
Y = Gross value of output (Tk/ha) 
X 1 =Cost of fingerlings (Tk/ha) 
X2 = Cost of fertilizer (Tk/ha) 
X 3 = Cost of feed (Tk/ha) 
X4 = Cost of human labor (Tk/ha) 
X5 = Cost of insecticides (Tk/ha) 
X6 = Cost of manure (Tk/ha) 
A = Constant or intercept value 
bi = Production coefficients to be estimated 
i = 1,2, ---, 6. 
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Results and discussion 
The profitability analyses of poly and monoculture were done on the basis of full 
cost. All input items both family supplied and purchased were valued at the current 
market prices of the inputs. 
Production cost in polyculture 
Cost of production per hectare per year for polyculture by locations is shown in 
Table 1. The table reveals that the per hectare cost of pond fish production for 
polyculture stood at Tk 82,516 for all locations. The analysis showed that per hectare 
costs were Tk 82,182, Tk 81,239, Tk 82,404 and Tk 84,239 in Bailor, Dhanikhola, 
Dharikhantal and Kanihari locations, respectively. It is evident from the analysis that 
operating cost represented the lion share of the total cost i.e., 75.78 percent (Tk 
62,531/ha) and the remaining 24-.22 percent (Tk 19,985/ha) was interest on land value 
and interest on operating capital in which interest on land value alone accounted for 
18.54 percent (Tk 15,296/ha). The major part of the operating cost was shared by feed 
and human labor representing 23.98 (Tk 19,794/ha) and 20.56 percent (Tk 16,965/ha) of 
total cost, respectively. The other important operating cost items were feed, manure, 
fertilizer, chemicals, etc. 
Production cost in monocultul'e of silver barb 
Per hectare cost of producing silver barb is given in Table 2. Per hectare cost of 
producing sharpunti was estimated at Tk 71,808 of which Tk 54,096 (75.33%) and Tk 
17,712 (24.67) were, respectively operational and interest costs. As a single cost item, 
feed cost represented the lion's share (25.19%) of total cost. 
Among the cost items, human labor cost appeared to be the second largest one 
(19.54%) and interest on land value, fertilizer, manure, interest on operating capital 
accounted for 18.99, 7.81, 7.03 and 5.68 percent, respectively of total cost of producing 
silver barb. 
Pmfitability of poly and monoculture 
Profitability of poly and monoculture is presented in this section. To obtain gross 
return, total produce was multiplied by its prevailing farmgate price. Gross cost was 
then deducted from gross return to arrive at net return. It is evident from Tables 3 and 4 
that the farmers are making profits from poly and monoculture. It can be seen from the 
results that the farmers ofpolyculture are making higher profit (Tk 114,714) than that of 
silver barb culture (Tk 98,192). 
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Table 3. Profitability of pond fish production for polyculture (Tk/ha/yr) 
Particulars 
Yield (kg) 
Gross return (Tk) 
Gross cost (Tk) 
Net return (Tk) 
BCR (undiscounted) 
Net return per Taka 
invested 
Boilor 
4,850 
194,000 
82,182 
111,818 
2.36 
1.36 
Locations 
Dhanikhola Dharikhantal 
4,710 4,953 
188,400 198,120 
81,239 82,404 
107,161 115,716 
2.31 2.40 
1.32 1.40 
Kanihari 
5,210 
208,400 
84,239 
124,161 
2.48 
1.48 
All locations 
4,931 
197,230 
82,516 
114,714 
2.39 
1.39 
Tables 3 and 4 reveal that both BCR (undiscounted) and net return per taka invested 
in polyculture appeared to be relatively higher (2.39 and 1.39 respectively) than in 
culture of silver barb (2.36 and 1.36 respectively). Although there is some variations in 
per hectare yield, but poly and silver barb culture under BRAC supervision is highly 
profitable. 
Table 4. Profitability of pond fish production for silver barb culture (Tk/ha/yr) 
Particulars 
Yield (kg) 
Gross return (Tk) 
Gross cost (Tk) 
Net return (Tk) 
BCR (undiscounted) 
Net return per Taka 
invested 
Boilor 
4,000 
160,000 
69,574 
90,426 
2.30 
1.30 
Locations 
Dhanikhola Dharikhantal 
4,200 4,300 
168,000 172,000 
71,292 72,342 
96,708 99,658 
2.36 2.35 
1.36 1.35 
Contribution of key variables in the production process 
Kanihari 
4,500 
180,000 
74,024 
105,976 
2.43 
1.43 
All locations 
4,250 
170,000 
71,808 
98,192 
2.36 
1.36 
Pond fish culture is the outcome of using various combinations of the required 
inputs. In pond fish culture there are some inherent characteristics of pond and factors 
that affect its environment and production such as, age of pond, depth of pond, size of 
pond, pond ownership, and these factors can be employed to explain the variation of 
pond fish output (Islam and Dewan 1987). Six explanatory variables were taken into 
account to explain the variation in production as well as gross returns of pond fish 
farming. Regression analysis (Ordinary least square method) was used to determine the 
effect of these inputs. 
A short discussion is presented here about the explanatory variables included in the 
model. 
Cost of fingerlings (X1): Money value of fingerlings was included as an important 
explanatory variable to explain the variation in gross returns. 
Cost of fertilizer (X2): Fertilizers (Urea, TSP and MP) were lumped as important 
input in the production process. An optimum use of this input increases yield of fish in 
the pond. 
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Cost of feed (X3): Value offeed was expected to have a direct relation with the value 
offish output. 
Cost of human labor (X4): Money value of human labor used in pond fish culture 
should have a direct relation with the value of output. 
Cost of insecticides (X5): Money value of insecticides was taken as an important 
explanatory variable to explain the variation in gross return. The farmers used 
insecticides like rotenon, phosphotixin and quickphos. 
Cost of manure (X6): Manure (mainly cowdung) was equally an important input 
having direct relation with the value of output. 
Estimated values of the coefficients and related statistics of Cobb-Douglas 
production function for the sample farmers producing fish is presented in Table 5. 
Cobb-Douglas production function fitted well for different categories in the study area. 
The aggregate function pe1formed better as well. Islam (1987) also estimated a Cobb-
Douglas production function to explain the productivity offish ponds. The performance 
was measured by estimated F and R2 values. 
The coefficient of multiple determination (R2) ranges from 0.819 in polyculture and 
0.915 in sharpunti culture. R2 value 0.915 indicates that about 92.0 percent of the total 
variation of output of fish farming is explained by independent variables included in the 
model. It also indicated that the excluded variables accounted for only 8.0 percent ofthe 
variation in pond fish production. R2 0.819 is also high indicating 82.0 percent variation 
of output is explained by the independent variables, which were included in the model. 
Table 5. Estimated values of coefficients and relative statistics of 
Cobb-Douglas production function model 
Explanatory variables 
Intercept 
Fingerlings (X1) 
Human labor (X4) 
Insecticides (X5) 
Polyculture Culture of silver barb 
2.528 1.976 
0.5184** 0.6201* 
(0.0457) (0.0754) 
0.1549* 0.1027 
(0.0594) (0.1269) 
0.0996* 0.0926* 
(0.033) (0.0379) 
-0.0947 -0.1907 
(0.0477) (0.0644) 
-0.0185 0.0315 
(0.0226) (0.1329) 
0.0722* 0.2727* 
(0.0314) (0.0637) 
R2 0.819 0.915 
F 33.94* 80.25* 
Returns to scale (L:b) 0.7319 0.9289 
No. of observation - 104 *Significant at 1 percent level **Significant at 5 percent level 
Figures in the parentheses indicate standard error. 
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The F values of two categories are 33.94 and 80.25, which are highly significant 
implying all the included explanatory variables are important for explaining the 
variation of pond fish production. Therefore, F values of the individual coefficient of 
the relevant inputs should be expected to become significant. The nature of input output 
relationship is expected to be determined by the magnitude of the estimated production 
coefficient of individual equation. Degrees of freedom for statistical significance of the 
selected production function were significant. The results were tested at 1 percent and 5 
percent level of significance. The summation of the production coefficients of the 
selected pond fish farmers indicated returns to scale. It is evident from Table 5 that 9 
coefficients out of 12 show positive sign indicating positive contribution of the inputs to 
the return from pond fish production. Table 5 also shows that 4 coefficients in 
polyculture (fingerlings, fertilizer, feed and manure) and 5 coefficients in silver barb 
culture (fingerlings, fertilizer, feed, insecticides and manure) showed positive sign 
indicating positive contribution of the inputs to the return. 
The summation of the production coefficients of selected variables i.e., the returns 
to scale (Lb) is 0.7319 in polyculture. It means that the production function exhibits 
diminishing returns to scale. If all the inputs specified in the model are increased by 1 
percent, gross return will increase by 0. 7319 percent (Table 5). 
It is also seen from Table 5 that returns to scale is 0.9289 in case of culture of silver 
barb indicating diminishing returns to scale. If the inputs specified in the function are 
increased by 1 percent, gross return will increase by 0.93 percent. It is, however, evident 
from the above discussion that all the included explanatory variables have significant 
role in poly and monoculture production process. 
Conclusions 
The results of the present study clearly indicate that farmers can make profit from 
both poly and monoculture. The farmers, however, can make more profit from 
polyculture than the farmers practicing monoculture of silver barb. The results also 
indicate that pond fish production can be increased by improving the production 
technology in existing ponds. The conclusion based on the findings of the present study 
is that fish culture can be practiced successfully in small seasonal ponds. 
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